Introduction
Traditionally perceived as associated with low-level training and low-wage jobs, career and technical education (CTE) has long been underestimated in terms of educational resource allocation and efficacy to prepare a skilled workforce. Evidence has shown that participation in CTE programs significantly reduces high school dropout rates and provides students with extended learning experiences that connect what they learn to reallife scenarios (Association for Career and Technical Education, 2007 ; Office of Vocational and Adult Education, US Department of Education, 2012) . Increased awareness of and positive image building for CTE have drawn increased attention from parents, researchers, and policymakers (Stone & Lewis, 2012) . High-quality CTE programs tend to provide rigorous programs of study to prepare youths and adults for postsecondary education and training and prepare them to be competent in a wide range of high-wage, high-skill, and high-demand careers (Oregon Employment Department, 2016) .
ACTE Quality CTE Program of Study
Framework. The Association of Career and Technical Education (ACTE) has also initiated a multi-step ongoing project to identify comprehensive and research-based quality indicators for CTE programs of study. ACTE staff researchers located 21 frameworks (mostly national frameworks) related to general CTE topics, such as programs of study, career pathways, career academies, and other education and workforce development systems. They identified consistent content elements for CTE programs as well as education and workforce development more broadly (ACTE, 2015) . With careful review, inclusion of additional documents, and feedback from focus groups, ACTE published the pilot version of the Quality CTE Programs of Study Framework (version 4.0, last updated in March 2017) after the first three draft versions (ACTE, 2017) . The pilot version contains a total of twelve quality elements with indicators within each element depicting aspects of CTE program of study design and implementation. The twelve elements are:
1. The twelve elements across the framework were designed to be mutually exclusive to the extent possible (ACTE, 2017) . This framework is anticipated to be used for local CTE program of study self-evaluation and improvement, and serves as a general guidance for development of more robust tools for these purposes (ACTE, 2017) . Using this framework for evaluation will require a collaborative effort from local secondary and postsecondary CTE educators, staff (e.g., career guidance professionals), and stakeholders (e.g., advisory group members). A local CTE administrator may serve as the primary point of contact to facilitate information gathering from colleagues. No self-assessment tool(s) nor specific measures for quality elements were published together with the ACTE framework.
Purpose of Study. Current national quality frameworks for CTE, built upon solicited review of existing national frameworks relevant to CTE in general and expert input, offer clear expectations for the rigor in designing, implementing, and evaluating secondary CTE programs of study. Despite existing overarching national frameworks, little is known about state implementation of these frameworks or their quality elements. The purpose of this study was to examine quality indicators that guided secondary CTE programs of study in state practice. Quality indicators are defined as desirable characteristics or expectations for a comprehensive and effective CTE program of study. We initiated a thorough review of state documents and conducted content analysis pertaining to secondary CTE quality program standards/guidelines across the nation.
Research questions that guided this study include: 
Method
Design. Content analysis represents a class of systematic coding and categorizing methods used to identify themes or patterns of textual information (Elo & Kyngäs, 2008; Vaismoradi, Turunen, & Bondas, 2013) . Content analysis reduces lengthy text materials into manageable units of data. Therefore, researchers are able to make replicable and valid inferences from the data to its context with the purpose of describing the phenomenon, providing new insights, or representing facts. Inductive content analysis is used when there is little former knowledge nor a coding framework. Researchers generate themes and categories from data through careful and repeated examination and comparison of meanings from units of data (FinfgeldConnett, 2014) . Deductive content analysis is often used when there is prior knowledge and researchers intend to test a theory or framework. Researchers organize data based on an existing, though alterable, theory or framework.
In this study, we used deductive content analysis to identify quality indicators for secondary CTE programs of study across the nation. We adopted the ACTE Quality CTE Program of Study Framework version 4.0 (ACTE, 2017) as our coding framework to compare and contrast quality indicators implemented by different states. We used the ACTE framework to assist in synthesizing quality elements and indicators from the content analysis. Results of this study could supplement the framework and benefit state use in the future.
Sample. We reviewed all 50 states' department of education career and technical education websites, and examined every document published on the website for publicly accessible secondary CTE quality program standards/guidelines. Any documents that required login account or were distributed internally to certain groups of people were not included in this study. The selection criteria for the target document(s) met at least one of the following: a) standalone or embedded standards/guidelines with quality indicators guiding local secondary CTE program-of-study design, review, and/or improvement; b) program assessment tool(s) illustrating indicators and/or measures that define the rigor for local secondary CTE program-of-study design, review, and/or improvement. These standards/guidelines as well as program assessment tools are issued mostly by a state eligible agency that governs career and technical education or workforce development (e.g., state CTE office) and are published on the state department of education websites. Therefore, those documents are recognized as statewide guidance for local CTE programs of study. Content analyses were conducted for those states that published quality program standards/guidelines.
Unit of Analysis.
We created descriptions for the 12 quality elements and identified multiple key indicators associated with each quality element based on the ACTE framework. We used these descriptions as our coding instructions. The unit of analysis was the quality indicators that appeared in state documents. We kept written notations for each quality indicator and created an Excel worksheet to categorize states' quality indicators into appropriate quality elements based on our coding instructions.
When the quality indicator (unit of analysis) contained meaning crosswalks leading toward multiple quality elements, we followed the category system in the ACTE framework and referenced the context description in state documents in order to be as mutually exclusive as possible. Trustworthiness. In content analysis, content validity and reliability are the most important indicators of trustworthiness of results. Reliability of content analysis is assured through inter-coder agreement of categories and replication of categorization at multiple times and occasions regardless of numbers and kinds of coders (Krippendorff, 2004) . In this study, two coders worked independently. A repeated process was adopted for each coder to be consistent in his or her categorization at different times and occasions. Then, discrepancies of categorization were documented and each coder went back, referencing the coding instructions, and resolved disagreements. Eventually, data under consideration were agreeable between coders and were believed to be at least similarly interpretable by other scholars.
Results
Research Question 1. Which state departments of education published publicly accessible secondary CTE quality program standards/guidelines, and when were those state documents, if available, last updated?
Of the 50 states examined, we were able to locate 38 states' (76%) publicly accessible secondary CTE quality program standards/guidelines, which had been published on the state department of education website, as of 29 May 2017. Through content analysis we identified 12 quality elements that conform to those in the ACTE framework, therefore, we adopted the names of those 12 elements. In addition, we synthesized two more quality elements from the analysis of state documents that do not fit into the ACTE framework and named them Legislation and Policies and Program Administration. We created and modified the description for each quality element and added new key indicators that were synthesized from the content analysis. The Appendix shows the new framework with an overview of quality elements and their key indicators, synthesized from state practice across the nation. Additional elements and indicators that were identified from the content analysis but not in the ACTE framework are included in our framework in italics. We also marked states that supported those indicators based on the information from state documents. Table 2 illustrates state implementation of these quality elements.
Legislation and Policies is a quality element that is also used in the Perkins Program of Study Design Framework (Office of Vocational and Adult Education, US Department of Education, 2010), requiring legislation and policies to be in place to guide the development, approval, implementation, evaluation, and improvement of CTE programs of study. Legislation and policies could also cover specific program running topics or at least provide resources and examples of successful practice in the state. For example, policies could explicate specific student outcome data that needs to be reported or identify procedures for the review and evaluation of student outcome data. Further instructions could be in place to include types and definitions for all student performance data, calculation methods, reporting procedures, benchmarks for passing/needs improvement, or even the Program Administration as a quality element defines the roles and support systems that need to be in place for district and school administrators to coordinate and supervise CTE programs of study. The content analysis revealed that program administration focuses on defining the roles of administrators in areas of: a) coordinating advisory committee(s) and relevant staff to routinely communicate and collaborate on updates of curriculum, instruction, extended learning opportunities, assessments, labor market need projection, etc.; b) coordinating between teacher and school/district administration on the management of funding, program inventory, fiscal records, and instructional leadership in accordance with CTE policies and guidelines; c) guiding the development of local written program five-year plans and updates; and d) supervising student recruitment and program sustainability plans, including CTE educators' professional development activities and resources.
Overall, at least four and up to 13 quality elements were adopted by each state that had published publicly accessible secondary CTE program standards/guidelines. The average number of implementing states rounded up to 26 per quality element. Of the 38 states that had published secondary CTE quality program standards/guidelines, 23 states (60.5%) also published the corresponding assessment tool for program evaluation. Assessment tools were in the form of a rubric, checklist, worksheet, or a combination of rubric and worksheet. Rubric was the most commonly used tool to evaluate secondary CTE programs of study in the United States. States that used only rubrics as the assessment tool accounted for 31.6% of the 38 states. Six states (15.8%) adopted checklists, two states (5.3%) used worksheets, and three states (7.9%) combined rubrics and worksheets in their assessment. For those states that only published quality program standards/guidelines but did not address specific tool(s) for assessment, we found quality statements for those indicators. Those statements were often accompanied with resources for successful implementation and examples. We identified such situations as using benchmarks for the purpose of program evaluation, which accounted for 39.5% of the 38 states (Table 4) .
Discussion
As of 2017, it appears that this is the first study that examined state implementation of quality elements in defining the rigor of secondary career and technical education (CTE) programs of study on a national level. We searched all 50 state department of education career technical education webpages for our target state document(s). Some states use different terminology (e.g., career technology education or career technical agriculture education), so we accommodated such terms in our search. We were not able to locate 12 states' secondary CTE quality program standards/guidelines on their state department of education websites. Those 12 states were Arkansas, Connecticut, Florida, Georgia, Hawaii, Louisiana, Mississippi, Nebraska, Oklahoma, Virginia, West Virginia, and Wyoming.
However, readers should not conclude that there is a lack of quality standards/guidelines for secondary CTE programs of study in those states. It is possible that these states adopt different development and evaluation systems for CTE programs of study or that quality program guidelines are only accessible to certain personnel (e.g., local administrators). For example, Georgia Department of Education has established a FiveYear Local Plan Application to identify strategies (e.g., funding sources, uses of funds, core indicators) to be implemented annually for program improvement purposes (Georgia Department of Education, 2008) . The Local Plan also includes a status report, which annually updates the progress toward established strategies and performance measures.
We identified 14 common quality elements and their key indicators across the nation through content analysis of state department of education documents with public access. This study provides a comprehensive picture of state practice in regulating the design and review process of local secondary CTE programs of study. The top five implemented quality elements across the nation were: No. (Holzer, Linn, & Monthey, 2013; Stone & Lewis, 2012) . Quality element No. 11 Work-based Learning (n=21) has raised increasing attention from educators and administrators, requiring CTE programs of study to provide work-based learning experiences for students to develop academic, technical, and employability skills.
Legislation and policies at the state and local level play an important role in regulating, promoting, and supporting state and local practices. Most states have separate legislation and policy regulation document(s) specifying various aspects of local CTE programs of study implementation. However, only a few states used legislation and policy as a component to define and evaluate the rigor of CTE programs of study. Highquality programs of study result from seamless coordination and collaboration across state, local, and stakeholder agencies, on topics such as determining high demand jobs, dedicating funds, and seeking input from industry in curriculum development (Office of Vocational and Adult Education, US Department of Education, 2010). State and/or local regulations and specification of major responsibilities of administration may improve communication and collaboration between relevant parties.
In terms of quality assessment, a rubric was the most widely used tool. Rubrics can be used alone or combined with worksheets with extra space for notes and comments. The remainder of the 15 states (39.5%) did not address specific tools for assessment in their statewide documents of CTE program quality indicators. In this study, we identified those states as using benchmarks for program assessment, given available description of quality elements and indicators and link to recourses of successful examples and practices. However, further investigations should be conducted through additional information sources for CTE programs of study evaluation tools and approaches in those states.
Implications for Practice.
The quality elements and indicators in the Appendix are aligned with the ACTE initiative of establishing quality CTE program of study and promoting best practices within CTE (ACTE, 2017). The new framework, shown in the Appendix, is organized around 14 quality elements of a comprehensive and effective CTE program of study. Each quality element was defined and interpreted by key quality indicators that were phrased as mutually exclusive as possible. The Appendix further supplements the ACTE framework through a thorough review of current state implementation practice, which is an alternative to ACTE's research-oriented approach by reviewing existing national frameworks.
We recommend state administrators and collaborative parties adapt our framework to establish and/or revise statewide secondary CTE program of study guidelines and the program of study evaluation system. We recommend that relevant parties further expand our framework into a quality CTE program of study ElementIndicators-Measures model. For example, CTE personnel in a state department of education could initiate collaboration between relevant stakeholders and researchers to establish specific measures for each quality indicator that are meaningful to each state. In the meantime, state administrators and collaborative parties could reference Table 2 for relevant state profiles of quality indicators pertaining to a specific quality element in question. They may also accommodate other states' program of study guidelines.
State department of education and district CTE coordinators should collaborate to identify systematic evaluation procedures assessing the quality of local programs of study on a regular basis. The whole program self-assessment package covering all 14 quality elements, once submitted, shall undergo a series of evaluation procedures by a special committee organized by the state department of education. Evaluation procedures may include desk reviews, site visits, and reports of results.
For local educational agencies, using our framework for program assessment will require information input from all parties, such as CTE educators, career counselors, and school administrators. A local CTE administrator may take responsibility to facilitate information gathering from all parties and generate a consolidated report. It is also worth modeling the quality elements and indicators in the framework and searching relevant state practices for local innovative use. For example, local schools could improve schoolwide program of study policies and procedures by accommodating state policies and procedures. Local schools could also monitor schoolwide CTE programs of study quality control by accommodating effective quality indicators and measures to local situations, which, in turn, could be used in program promotion and reporting.
From the content analysis of state quality CTE program of study documents, we recognized some good state practice in regulating quality CTE programs of study and, especially, the specific measures those states adopted for program evaluation. We would like to highlight a few examples of successful state practice. New York: Work-based Learning. In New York State, the work-based learning (WBL) component of a program of study is not only mentioned in the Course Sequence section but is also a section by itself detailing various aspects of rigorous work-based learning experiences (New York State Department of Education, n.d.). A program of study contains a formal and structured work-based learning scope and sequence, which shows a progression of rich and varied practical experiences. These experiences range from career exploratory activities, job readiness training, mentoring and industry-based competitions, to internships. The WBL scope and sequence builds systematically on school-based curriculum that aligns with academic and industry skill standards. Students, regardless of academic ability, race, gender, ethnicity or disability, have access to a varied range of information, opportunities, and examples of highly successful WBL experiences. Students could make decisions and placements tailored to their needs. Clear guidance is available to students, parents/guardians, and employers in preparation for WBL. Well-established partnerships with one or more hosts are available to provide industry-appropriate assignments for students. For internships, there is a clear link between the student training plan and the student performance evaluation with the employer. Evaluation of the WBL quality is systematic, routine to the school, and draws on both employers' and students' views (see indicators guiding work-based learning in New York).
Delaware
We believe successful work-based learning models should be built upon a holistic top-down system with federal and state's legislation and funding support, administrative support, and schoolwide structured workbased learning scope and sequence. Local policies should allow flexible schedules for teachers, provide orientation and professional development for teachers and WBL coordinators for student placement, and arrange communication between industries, schools, and parents. All of these components could be developed by state and school administrators and collaborative parties into quality indicators and quantifiable measures for effective work-based learning experiences of a CTE program of study. Limitations. Readers should exercise caution when interpreting the results of this study.
Nevada
1. Readers may not conclude that there is a lack of program quality for those 12 states for which we could not locate published publicly accessible program standards/guidelines. 2. We acknowledge that all state department of education organize content differently. It is possible the target document was missed because it was located elsewhere or the information was dated due to the lack of website updates.
3. Occasionally, there was no date of publication or updates indicated in a state document, nor was the date could be found on the website. We cross-referenced some relevant state documents that referred the target document and its updates. However, we still could not locate all the date of updates.
Recommendations for Future Research. This study used content analysis to investigate state implementation of quality elements for secondary CTE programs of study. Future research may investigate quality indicators guiding various types of postsecondary CTE programs (e.g., technical or applied science associate degree programs). In terms of CTE program of study assessment tools, rubrics were most widely used by state and local administrators. Fifteen states did not address specific methods or tools for assessment aside from a description of quality elements or indicators. Further investigations should be conducted on the evaluation tools and approaches for CTE programs of study in these states.
